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ABSTRACT 
 
 
 
  
This study was conducted in Khartoum North poultry farms 
during  February 2007 to August 2007.The main objective was to 
determine the level, enumeration and characterization of 
microorganisms in poultry farms air, in addition, to study the factors 
that contribute to the presence of these microorganisms in the air. 
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The results showed that the total bacterial counts were high in 
all studied farms (100% uncountable). 
  Gram positive Bacilli (28,92%) Staphylococci (27,27%), 
Micrococci (28.92%) and Gram-negative Bacilli (10,74%) 
respectively were the most abundant in the air from the studied 
farms. 
Other types of microorganisms were isolated in varying 
percentages. 
The isolated microorganisms included both pathogenic like 
Escherichia coli and non-pathogenic ones like some types of gram 
positive Bacilli. The results also showed that the type of system 
adopted in poultry farms in the study area has no significant role in 
the level of air contamination. 
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INTRODUCTION 
             Air is considered as an important element for all forms of life, as 
oxygen it is important for oxidation and energy production in nature. 
Beside that carbon dioxide is used by plants for organic substance 
formation. From medical point of view air plays an important role in 
regulation of body temperature. Also it plays role in the transmission of 
pathogenic organisms. 
It is of utmost importance for the workers in the animal health to be 
aware of the common contaminants in the air and animal pens, their mode 
of accumulation, the level of tolerance by human and animals and how to 
purify and control the microbial contaminants in the air. 
Over crowding of animals in the pens will distort the constituents 
and standard of air in the environment, and this may lead to discomfort to 
the animals and subsequent decrease in their vitality and 
productivity.(Abdel – DĞƵǌĂŶĚDĂŚŵŽƵĚϭϵϴϮͿ 
Air composition: 
Pure air consists of a mixture of colorless gases in the following 
percentages: 
§ Oxygen                                                     ϮϬ͘ϵϰй 
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§ ĂƌďŽŶĚŝŽǆŝĚĞϬ͘ϬϮϴй 
§ EŝƚƌŽŐĞŶϳϴ͘Ϭϰй 
§ ƌĞŐŽŶϬ͘ϵϰй 
§ HydrogeŶϬ͘Ϭϭй 
Also it contains Ammonia,Ozone,Nitric acid, hydrogen peroxide and 
methane in,, small amounts.( Abdel – DĞƵǌĂŶĚDĂŚŵŽƵĚϭϵϴϮͿ͘ 
Impurities of air in animal’s pens can be divided into two main groups: 
ϭ-Gaseous impurities, such as carbon monoxide, ammonia, and sewer 
gases. 
Ϯ-Solid impurities and these include: 
A-Inorganic substances such as dust, sand, calcium carbonate and 
inorganic insecticides. 
B-Organic substances, such as plant cells, pollen grains, hair and organic 
insecticides. 
C-Biological objects such as the bacteria, Ricketsia, Viruses and fungi. 
Bedding in animal’s pen and specially in poultry houses plays a 
crucial role in air contamination, beside the water and the daily animal 
activities, natural and pathogenic discharges. 
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The indoor environment, density of animals over space unit, 
administration and the health status of the herd are the determinants 
factors in the level of viable microorganisms in the air. 
Role of air as a vehicle of pathogenic microorganisms: 
 Air is considered as an important vehicle of infection for air-borne 
diseases which can be transmitted in different ways as follows: 
ϭ-Droplets infections, in this case the microbes are transmitted from one 
animal to the an other through droplet or droplet nuclei, which are 
suspended in the air. 
Ϯ-Dust-borne infections, this occurs when the pathological discharges 
adhere to the animal hide, and when dry it fells to the ground and 
carried by air and infect another animal or contaminate its feed and 
water. The level of contamination depends on the ability of the 
microorganism to stand the adverse environmental conditions. ( Abdel – 
DĞƵǌĂŶĚDĂŚŵŽƵĚϭϵϴϮͿ͘ 
Ambient air may be contaminated with or carry significant levels of a 
variety of potentially harmful microorganisms. There are three major 
sources of such microbes: 
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a) Those arising from microbial decomposition of various substrates 
associated with particular occupants (moldy hay) 
b) Those associated with certain types of environment (e.g. Legionnaires, 
bacteria in water supplies) and, 
c) Those stemming from infective individuals harboring a particular 
pathogen ( e.g. tuberculosis). 
Microorganisms that are uniformly injurious are differentiated from 
those that are more opportunistic .Such microorganisms are categorized 
according to whether they are allergic, infectious or capable of inducing 
ƚŽǆŝĐŽƌŝŶŇĂŵŵĂƚŽƌǇƌĞĂĐƟŽŶƐǁŚĞŶŝŶŚĂůĞĚ͘;ZŽďĞƌƚƵƌƌĞů͕ϭϵϵϭͿ͘ 
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dĂďůĞ;ϭͿ͘^ŚŽǁŝŶŐƚŚĞWƌŝŵĂƌǇĂŝƌďŽƌŶĞƉĂƚŚŽŐĞŶƐĨƌŽŵŶŽŶŚƵŵĂŶ
sources 
 
Agent Disease Source 
Bacillus anthracis Woolsorters disease, 
pneumonic and cuotaneous 
anthrax 
Hides ,bone meals 
Histoplasma 
capsulatum 
Histoplasmosis Soil enriched with 
birds droppings 
Coxsiella burnetii Q fever Contaminated meat 
Chlamydia psittici Ornithosis Dried droppings from 
infected fowl 
 
Source : ;͘ZŽďĞƌƚƵƌƌĞů͕ϭϵϵϭͿ 
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The study objectives: 
General objective: 
ϭ. To evaluate the level of microbial contamination of air in poultry 
farms. 
Specific objectives: 
ϭ. To determine the common microbial contaminants in the air 
Ϯ. To study the magnitude and distribution of microbial Contaminants 
in     poultry farms air (environment). 
ϯ. To determine the airborne pathogenic flora. 
ϰ. To determine the effect of rearing systems on the microbial 
diversity in the environment. 
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CHAPTER ONE 
LITERATURE REVIEW 
              
 It is first to realize that air is not sterile, even in highly controlled 
environments. The fungal spores concentration in outdoor air can reach 
ϯǆϭϬϵ spores /mϯ (Lacey et al.,  ϭϵϳϮͿ͘ǇĐŽŵƉĂƌison ,the fungal spore 
content of indoor ambient air ,such as that found in homes and offices 
ŵ͕ĂǇƌĞĂĐŚĂďƵƌĚĞŶŽĨŽŶůǇϭϬƚŽϯϬйŝŶƚŚĂƚŽĨŶŽƌŵĂůŽƵƚĚŽŽƌĂŝƌƐ
provided that there is no additional internal source of contamination 
;DŽƌĞǇ͕ϭϵϴϵͿ͘ 
The outer range is affected by temperature, relative humidity, and 
season .The bacterial content of indoor air may be more than that found 
outdoors, where ultraviolet light is bactericidal to air borne 
microorganisms. .Indoor air is affected by such factors as moisture, relative 
humidity, and insulation. A typical aerobic concentration of bacteria may 
ďĞĂƉƉƌŽǆŝŵĂƚĞůǇϭϱƚŽϱϬϬĐŽůŽŶǇ–forming units (CFU)/mϯ (Cousinns and 
ŽůĞƩ͕ϭϵϴϵͿ͘ůƚŚŽƵŐŚŶŽĂĐƚƵĂůƐĂĨĞƚǇĚĂƚĂĂƌĞĂǀĂŝůĂďůĞ͕ƚŚĞĮŐƵƌĞŽĨ
ϭϬϯ microorganisms /mϯ is generally considered the maximum safety level, 
(Dutkiewicz et al., ϭϵϴϴͿ͘ 
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Zucker et al., ;ϮϬϬϬĂͿƐƚĂƚĞĚƚŚĂƚĚƵƐƚĂŶĚŵŝĐƌŽŽƌŐĂŶŝƐŵƐǁŝƚŚĚŝīĞƌĞŶƚ
admixtures are abundant in the air of livestock houses. 
ZŝůĞǇ;ϭϵϳϮͿ͕ƐƚĂƚĞĚƚŚĂƚƚŚĞĂƚŵŽƐƉŚĞƌĞŽf a building along with its 
occupants constitutes an ecological unit through which aerosols from 
various sources move on air currents. 
ƐƐƚĂƚĞĚďǇt,K;ϭϵϴϴͿ͕ƚŚĂƚǀĞŶƟůĂƟŽŶƐǇƐƚĞŵĐĂŶƐƵƉƉŽƌƚƚŚĞ
growth of fungi, bacteria and other microorganisms. They added that 
ŝŶĐƌĞĂƐĞŝŶŚƵŵŝĚŝƚǇƵƉƚŽϳϬй͕ĂŝĚƐƚŚĞŐƌŽǁƚŚŽĨŵŝĐƌŽŽƌŐĂŶŝƐŵƐŽŶƚŚĞ
ƐƚƌƵĐƚƵƌĂůƉĂƌƚƐŽĨƚŚĞďƵŝůĚŝŶŐ͘ZŝĞůǇ͕;ϭϵϳϮͿ͕ƐƚĂƚĞĚƚŚĂƚƚŚĞůĂĐŬŽĨ
outdoor air supply will increase the likelihood of the airborne transmission 
of infectious diseases through the increase of suspended bacteria in 
droplet nuclei . 
ϭ͘^ŽƵƌĐĞƐŽĨŵŝĐƌŽďŝĂůďŝŽĂĞƌƐŽůƐ͗ 
ϭ͘ϭ͘,ƵŵĂŶƐŽƵƌĐĞ 
ĂǀŝĞƐĂŶĚEŽďůĞ͕;ϭϵϲϮͿ͕ƐƚĂƚĞĚƚŚĂƚĂĞƌŽƐŽůƐƉĂƌƟĐƵůĂƚĞƐĨƌŽŵ
human body arises from the droplets nuclei and desquamated skin .In 
addition some aerosols may arise from toilet flushing. Chausse and Magne, 
;ϭϵϭϲͿ͕ĂĚĚĞĚƚŚĂƚĐŽƵŐŚŝŶŐĂŶĚƐŶĞĞǌŝŶŐĐĂŶďĞĂƐŽƵƌĐĞŽĨŵŝĐƌŽďĞŝŶ
the air.  
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ƵŐƵŝĚ͕;ϭϵϰϲͿ͕ƐŚŽǁĞĚƚŚĂƚƚŚĞƐŵĂůĞƌƚŚĞƐŝǌĞŽĨƚŚĞĚƌŽƉůĞƚ
nuclei the greater its chance to remain suspended in the air, it can reach 
the deepest tissues of the lungs and have the greater chance to initiate 
infection. 
Dutkiewicz et al., ;ϭϵϴϴͿ͕ƐƚĂƚĞĚƚŚĂƚĂŵŽŶŐƚŚĞďĞƐƚƐƚƵĚŝĞĚƐŽƵƌĐĞƐĂƌĞ
those arising from microbial decomposition of various  substrates 
associated with particular occupants. 
ϭ͘Ϯ͘ŶǀŝƌŽŶŵĞŶƚĂůƐŽƵƌĐĞƐ͗ 
  A second common source of significant microorganisms in the 
indoor is associated with certain types of environment. 
Environmental factors that promote the spread of infections are 
poor ventilation; close quarters, lack of sterilizing sunlight, and high 
humidity together with stressful conditions imposed on the host. Rabies, a 
disease transmitted by the bite of an infected animal, can also be acquired 
by the respiratory route in caves with high concentrations of bats, some of 
ǁŚŝĐŚǁĞƌĞŬŶŽǁŶƚŽďĞŝŶĨĞĐƚĞĚ͕;tĂƌŚƵƌƐƚ͕ϭϵϴϱͿ͘ 
Aerosol particulates resulting from the desquamated skin was 
ĐŽŶƐŝĚĞƌĞĚďǇEŽďůĞ͕ϭϵϲϭͿĂƐĂƐŽƵƌĐĞŽĨƐƚĂƉŚǇůŽĐŽĐĐƵƐŝŶƚŚĞĂŝƌ͘^ƉĞĞƌƐ
et al., ;ϭϵϲϲͿ͕ƐŚŽǁĞĚƚŚĂƚĚŝfferent human activities can increase the rate 
ŽĨƐŚĞĚĚŝŶŐŽĨŵŝĐƌŽďŝĂůĂĞƌŽƐŽůƉĂƌƟĐůĞƐĨŽƌƵƉƚŽϭŚŽƵƌĂŌĞƌǁĂƌĚƐ͘ 
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ϭ͘ϯ͘ŶŝŵĂůƐŽƵƌĐĞ͗ 
tŝŶŬůĞƌ͕;ϭϵϲϴͿĨŽƵŶĚƚŚĂƚĂŶŝŵĂůƐƐŚĞĚĂĞƌŽƐŽůƉĂƌƟĐůĞƐŝŶĂ
fashion similar to man, that is, through respiration and shedding from the 
hide.  
In addition, faecal droppings and urination can be sources of 
microbial aerosols.  
Indoor transmission of diseases between animals by aerosols is well 
established for Newcastle disease, Rift Valley fever, Venezuelan equine 
encephalitis, and similar diseases (Hugh – :ŽŶĞƐϭϵϳϯͿ͘ 
Indoor processing of animal products can generate high concentrations of 
microbial aerosols that may contain organisms with potentially significant 
adverse effects on human health. 
Ɖ^ĞĂƌ͕;ϭϴϵϭͿƌĞƉŽƌƚĞĚƚŚĂƚŝŶƚŚĞƉĞƌŝŽĚϭϴϴϬ-ϵϬ͕ŝŶŶŐůĂŶĚ͕
ĂďŽƵƚϱϬĨĂƚĂůĐĂƐĞƐǁĞƌĞƌĞĐŽƌĚĞĚǁŚŝĐŚƌĞƐƵůƚĞĚĨƌŽŵŝŶĚŽŽƌĂĞƌŽƐŽůƐ
of Bacillus anthracis. 
Dahlgren et al., ;ϭϵϲϬͿ ĨŽƵŶĚƵƉƚŽϯϯϬϬϬŽƌŐĂŶŝƐŵƐŽĨǀĂƌŝŽƵƐ
species per cubic meter in weaving area of mills in Pennsylvania U.S.A. 
They also reported that  Q.fever could also be contracted through 
exposure to aerosols produced in textiles that handle animal hide and hair. 
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Hendricks et al., ;ϭϵϲϮ͘ͿƌĞƉŽƌƚĞĚĂŚŝŐŚůĞǀĞůŽĨƌƵĐĞůŽƐŝƐ
epidemic in an abattoir that was transmitted by aerosol. 
Fruclow et al., ;ϭϵϱϱͿ͕>ŽŽƐůŝ͕;ϭϵϱϮͿƌĞƉŽƌƚĞĚƚŚĂƚƚŚĞŝŶĨĞĐƟŽƵƐ
aerosols of  histoplasma capsulatum were generated by cleaning of 
chicken coops and other areas where birds live. 
The human health consequences of exposure to aerosols from 
plants sources are generally less important than the consequences of 
exposure to aerosol caused by animal sources and animal products. 
Mundt et al., ;ϭϵϲϲͿĨŽƵŶĚĂŶĂĞƌŽƐŽůƐŽĨLeuconostoc ,and 
Aercoccus along with many different species of Streptococci ,particularly 
Streptococcus faecalis in industrial plants that process and freeze 
vegetables. Krue et al., ;ϭϵϳϬͿƐƚĂƚĞĚƚŚĂƚƚŚĞƚƌĂŶƐŵŝƐƐŝŽŶŽĨĂŶƵŵďĞƌŽĨ
diseases between adjacently caged ,experimentally infected animals has 
been demonstrated. PiŬĞ͕;ϭϵϳϲͿŝŶĚŝĐĂƚĞĚƚŚĂƚĂŵŽŶŐƚŚĞůĂƌŐĞŶƵŵďĞƌƐ
of bacterial species implicated in laboratory infections, a large portion  can 
be traced to indoor aerosols. ,ƵĚĚůĞƐŽŶ͕;ϭϵϰϬ) stated that  closed 
environments and other structures in which virtually all the inside air is 
ƌĞƟĐƵůĂƚĞĚĐĂŶƉƌĞƐĞŶƚƉĂƌƟĐƵůĂƌƉƌŽďůĞŵƐ͘tĂůƚĞƌ͕;ϭϵϲϲͿƌĞƉŽƌƚĞĚƚŚĂƚ
aerosols loden with Staphylococcus aureus are of a considerable 
importance in disease production particularly in hospital environment. 
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'ƵŶĚĞƌŵĂŶ͕;ϭϵϴϬͿŝŶĚŝĐĂƚĞĚƚŚat microbial growth within the ventilation 
ƐǇƐƚĞŵŵĂǇŽĐĐƵƌĂƚĂŶǇƟŵĞ͕ĞƐƉĞĐŝĂůǇǁŚĞŶŚƵŵŝĚŝƚǇĞǆĐĞĞĚƐϵϳ
percent, and that pseudomonas species are common organisms found to 
grow and disseminate in aerosols from ventilation systems. 
ŶĚĞƌƐŽŶ͕;ϭϵϱϵͿƌĞƉorted that pseudomonas aeruginosa was 
reported to spread from water in the cooling unit of ventilation system. 
'ƵŶĚĞƌŵĂŶ͕;ϭϵϴϬͿǁĂƐĂďůĞƚŽŝƐŽůĂƚĞďŽƚŚKlebsiella and pseudomonas 
species, as well as sporforming bacteria and molds from aerosols of the 
ventilation systems. 
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ϭ͘ϰ͘/ŶƟŵĂƚĞƐŽƵƌĐĞ͗ 
Ɖ^ĞŶĚůŽǀĞ͕;ϭϵϳϱͿƐŚŽǁĞĚƚŚĂƚĂǀĂƌŝĞƚǇŽĨƉŽƚĞŶƟĂůǇŚĂǌĂƌĚŽƵƐ
aerosols is available to penetrate residences and other structures. These 
aerosols arise from industrial activities in the rendering plants, abattoirs, 
sewage treatment facilities and from agricultural activities. 
Seabury et al.,;ϭϵϳϲͿŝƐŽůĂƚĞĚĂůĂƌŐĞŶƵŵďĞƌŽĨƐƉŽƌĞĨŽƌŵŝŶŐĂŶĚ
non-sporeforming thermo tolerant bacteria of undetermined disease 
significance, from home-humidifiers.  
Studies of Burge et al., ;ϭϵϴϬͿƌĞǀĞĂůĞĚƚŚĂƚƚŚĞƌŵŽƉŚŝůŝĐ
actinomycetes were recovered from air of all houses studied. Reinarz et 
al.,;ϭϵϲϱͿ demonstrated that nebulizer assemblies generated aerosols 
containing large number of gram-negative Bacilli, namely Pseudomonas 
species, Flavobacterium species and Acromobacter. tĂůƚĞƌ͕;ϭϵϲϲͿ͕ŶŽƚĞĚ
that the floor is the largest and most persistent secondary bacterial aerosol 
reservoir in hospital environment.  
ŶĚĞƌƐŽŶ;ϭϵϲϵͿĨŽƵŶĚƚŚĂƚƚŚĞŵŝĐƌŽďŝĂůĐŽŶƚĂŵŝŶĂƟŽŶŽŶĐĂƌƉĞƚĞĚ
floors were ƵƉƚŽϭϬϬŵŝůŝŽŶŽƌŐĂŶŝƐŵƐƉĞƌƐƋƵĂƌĞŵĞƚĞƌ͘dŚĞƌĞĚŝƐƉĞƌƐŝŽŶ
of these organisms into the air was found, to be influenced by floor traffic 
ƚŚĂŶƚŚĞƚǇƉĞŽĨŇŽŽƌĐŽǀĞƌŝŶŐ;tĂůƚĞƌ͕ϭϵϲϵͿ͘ 
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 ĂŬƵƟƐ͕;ϮϬϬϰͿ͕ĨŽƵŶĚƚŚĂƚƚŚĞĐŽŶĐĞŶƚƌĂƟŽŶŽĨĞŶĚŽƚŽǆŝŶƐ
transmitted in air differ ,not only indifferent environment, but also in the 
same environment depending on the type of livestock, way of animal 
ŬĞĞƉŝŶŐĂŶĚƐǇƐƚĞŵŽĨĨĂƌŵŵĂŶĂŐĞŵĞŶƚ;DƵůĞƌĞƚĂů͕ϭϵϴϳ͕ĂŶĚtŝũŶĂĚet 
al.,ϮϬϬϬď). Epidemiological studies in livestock indicate that due to long 
term influence of endotoxins, chronic bronchitis and deficiency of lung 
ĨƵŶĐƟŽŶŵŝŐŚƚĚĞǀĞůŽƉ;ZǇůĂŶĚĞƌ͕ϭϵϴϳͿ͘ 
dŚĞƌĞƐƵůƚƐŽĨďĂĐƚĞƌŝŽůŽŐŝĐĂůƚĞƐƚĐĂƌƌŝĞĚďǇĂŬƵƟƐ͕;ϮϬϬϰͿ͕ƐŚŽǁĞĚ
that the concentration of airborne bacteria in insulated and uninsulated 
cowsheds for dairy cows was much smaller than in pigs and poultry 
houses. The study showed that the average microbiological contamination 
ŝŶƉŝŐƐĂŶĚƉŽƵůƚƌǇŚŽƵƐĞƐǁĂƐϱ͘ϲĂŶĚĞǀĞŶϭϰ͘ϭƟŵĞƐŚŝŐŚĞƌƚŚĂŶŝŶ
insulated cowsheds. Gram-ŶĞŐĂƟǀĞďĂĐƚĞƌŝĂŵĂĚĞĂƉƉƌŽǆŝŵĂƚĞůǇϮ͘ϲйŝŶ
poultry houses, which was the highest among all animal houses. 
In poultry houses, the average amount of gram-negative bacteria 
ǁĂƐϭ͘ϲƟŵĞƐŚŝŐŚĞƌƚŚĂŶŝŶŝŶƐƵůĂƚĞĚĐŽǁƐŚĞĚƐ͘DƵůĞƌet al., ;ϭϵϴϳ) 
affirm that airborne Gram-negative bacteria survive in the environment for 
a short time, while the end toxins survive even after the death of the 
bacteria. 
Ϯ͘dǇƉĞƐŽĨDŝĐƌŽŽƌŐĂŶŝƐŵƐŝŶŝŶĚŽŽƌŝƌ͗ 
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Microorganisms represent a very heterogeneous and extremely 
diverse group of entities having in common only their microscopic size. 
Even size may extend into the macro range among fungi, ;ƵƐƚǁŝĐŬ͕ϭϵϲϲͿ͘ 
The mycobacteria are related to the actinomycetes and contain 
species responsible for tuberculosis and leprosy. Although the former is 
certainly transmitted from active cases to susceptible hosts, ambient air 
would only be expected to contain viable tubercle bacilli if an infected 
individual inhabited the premises. Other less virulent species (the 
"atypical" mycobacterium) are associated with normal environmental 
sources. Although it is not clear just how man contacts these agents, it 
almost certainly is via the respiratory route but not from other infected 
cases and usually does not lead to overt disease. Overt disease is usually a 
result of other complicating or debilitating factors. (ZŽďĞƌƚƵƌƌĞůϭϵϵϭ) 
ϯ͘dǇƉĞƐŽĨƌĞĂĐƟŽŶƐĐĂƵƐĞĚďǇŝƌďŽƌŶĞDŝĐƌŽďĞƐ͗ 
A major type of reaction caused by the inhalation of airborne 
microorganisms is 
ϯ͘ϭ͘/Ő–mediated, immediate hypersensitivity or allergy: 
 This type of hypersensitivity is due to antigen –specific antibodies of IgE, 
(tĂƐƐĞƌŵĂŶ͕ϭϵϴϯͿ͘ 
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Almost all microbial allergens are fungal in origin, with some 
extracelluar enzymes of bacteria occasionally being important in selected 
environments. 
Moldy and dusty environments are exceedingly uncomfortable 
places for Allergic individuals. 
ϯ͘Ϯ͘KƉƉŽƌƚƵŶŝƐƟĐ/ŶĨĞĐƟŽŶƐ͗ 
Airborne microbes may cause a variety of infections, including the 
obvious cases of person-to-person transmission diseases. One of the most 
famous causes of airborne disease from an environmental source is the 
microbe responsible for what has become known as Legionnaires disease.  
dŚĞŽƌŝŐŝŶĂůĞƉŝĚĞŵŝĐĂƩƌŝďƵƚĞĚƚŽƚŚŝƐĚŝƐĞĂƐĞŽĐĐƵƌƌĞĚŝŶϭϵϳϲ
and it was notable because of its high rate of hospitalization and mortality, 
;DĐĂĚĞ͕ϭϵϳϳͿ͘ƐƐƚĂƚĞĚďǇũĞůŽ͕;ϭϵϴϬͿ͕ĂǀĂƌŝĞƚǇŽĨĞŶǀŝƌŽŶŵĞŶƚĂů
fungi are capable of causing pulmonary infection in man and animals. 
Cryptococci are yeast associated with environmental sources that may be 
picked up by the aerosol route. Cryptococci are most closely associated 
with soil contaminated with pigeon droppings, although this microbe can 
be found in the air in most urban environments. 
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Aspergllus spores, which are produced in large amounts, are found 
in indoor air and can cause simple seasonal rhinitis or lead to a more 
complicated form known as bronchpulmonary aspergillosis. 
It is becoming increasingly recognized that even protozoa may 
become airborne and be associated with human infection., these species 
are certainly capable of being quarried by the respiratory route in 
environments where contaminated water sources may become 
aerosolized by either natural or artificial means, (Warhurst, ϭϵϴϱͿ͘ŶƚŚƌĂǆ
is a rapidly fatal disease, made worse by the fact that the endospors are 
entesily resistant to environmental disinfectants. Once soil becomes 
contaminated with the spores, it becomes environmentally unsuitable for 
further animal or human use. The only rickettsial disease to be concerned 
with from airborne sources is a disease of animals called Q fever; all other 
rickettsial diseases are transmitted from person to person by intermediate 
ĂƌƚŚƌŽƉŽĚǀĞĐƚŽƌ͕ZŽďĞƌƚƵƌƌĞů;ϭϵϵϭͿ͘ 
ϯ͘ϯ͘dŽǆŝĐŽƌ/ŶŇĂŵŵĂƚŽƌǇZĞĂĐƟŽŶƐ͗ 
Inhalation of microbes or their structural cell wall components may 
lead to a variety of inflammatory conditions of complex pathogenesis. 
Chief among these is hypersensitivity pneumonitis,a range of clinical 
entities from acute mycotoxicosis caused by the one-time inhalation of 
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large amounts of mycelial/spore matter, to acute disease in individuals 
with prior sensitivity, and to progressive, lethal disease occurring in 
individuals with undefined intrinsic susceptibility (Seaton, and 
DŽƌŐĂŶ͕ϭϵϴϰͿ͘ĞůǁĂůƐŽĨƚŚĞƌĞƉƌĞƐĞŶƚĂƟǀe microorganisms associated 
with these entities are known to incite inflammatory reactions (largely 
through the enzymatic cascades like the alternative complement 
pathway), activate macrophages, initiate lymphocyte mitogenesis, and 
induce specific immunocytotoxic cells. The combination of any of these 
specific immunologic mechanisms together with undefined host fitors may 
lead to one of these manifestations or, indeed, to no manifestation at all 
(Burrell, and Rylander, ϭϵϴϭͿ͘/ƚŝƐŶŽƚŶĞĐĞƐƐĂƌŝůǇĂƉƌĞƌĞƋƵŝsite to inhale 
living microbes to cause adverse reactions. Activation of inflammatory 
cascades or elicitation of allergic reactions does not require inhalation of 
living agents because the response is to molecular constituents of the 
microbe. It is well known that the structural components of bacteria and 
fungi are extremely bioactive, capable of initiating a variety of 
inflammatory and immunomodulatory activities. One such material is 
bacterial endotoxin, an integral structural component of the cell walls of 
Gram-negative bacteria. This substance is highly inflammatory and can 
activate innumerable mediator systems, giving rise to a variety of 
ƉŚǇƐŝŽůŽŐŝĐĞīĞĐƚƐ;ƵƌƌĞů͕ϭϵϵϬ͕DŽƌƌŝƐŽŶ͕ĂŶĚZǇĂŶ͕ϭϵϴϳͿ͘ 
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ϯ͘ϰ͘ŶĚŽƚŽǆŝŶ͗ 
Is heat stable, ubiquitous, and capable of eliciting inflammatory 
reactions in extremely small concentrations? Worse, the substance has the 
capacity to enhance the effects of other inflammatory stimuli such that 
coincidental exposure to two or more incitants, including endotoxin, can 
possibly result in serious pulmonary injury. Occupations in which workers 
are constantly exposed to endotoxin may be at risk of developing 
pulmonary or even systemic disease. (Rylander et al., ϭϵϳϴͿ 
ϰ͘ Types of Air samplers: 
In response to a rapidly increasing awareness of problems in air 
pollution and air hygiene, considerable emphasis has been placed on 
sampling of gaseous and particulate contaminants. 
The intrinsic characteristics of microbes make them difficult to 
collect and assay quantitatively. There are few standard devices for 
sampling and virtually no standards for allowable or desirable microbial 
burden in the air. 
Sampling for airborne microorganisms does not differ from ordinary 
particulates sampling except for the added necessity of assessing viability 
of the microbes of interest.  
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Much of the technology of sampling of airborne microbes has been 
developed by medical researchers concerned with both viability and 
infectivity of the airborne microorganisms.. 
Air hygiene studies have been done by workers on the dispersal of 
microbes from sewage plants airborne Q fever from rendering plants, 
Coccidiosis immitis from open ground  ,and rabies virus in bats caves  
Extramural air  sampling studies are of importance to workers concerned 
with transmission of animal diseases . In almost all cases, the strategy is to 
collect viable organisms by optimal means and to demonstrate their 
ƉƌĞƐĞŶĐĞďǇĂƉƉƌŽƉƌŝĂƚĞĐƵůƚƵƌĞŵĞƚŚŽĚƐ͕,ƵŐŚĂŶĚ:ŽŶĞƐ͕;ϭϵϳϯͿ͘ 
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dĂďůĞEŽ͗;ϮͿ^ŚŽǁŝŶŐƚŚĞƐǇƐƚĞŵĨŽƌ^ĂŵƉůĞƐŵŽƌĞ frequently 
recommended for use in sampling microbial aerosols 
 
Sampler Principle Sampling time Application 
Anderson multi 
stage sieve -type 
Impact 
nutrient 
ϭŵŝŶ Bacteria and 
viruses 
Slit sampler Impaction ϭŵŝ͘ƚŽϭŚŽƵƌ CFU 
Open Petri dish  Sedimentation Ϭ- ϰŚŽƵƌƐ Large particulates 
CFU 
Hirst spore trap  Impaction ϮϰŚŽƵƌƐ Spores and pollen  
 Source: DĂǇϭϵϲϵ 
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The indoor environment was found to have fewer types of infection 
sources and variety of microbes but more favorable environments for the 
survival of airborne microbes, Settling plate do not provide good overall 
size presentation since they collect only the large particles, but they can be 
useful in many applications requiring knowledge of surface contamination 
from aerosols,  tĂĚŬŝŶƐ;ϭϵϳϬͿ͘ 
ϱ͘ Environmental and biological factors in the indoor environment: 
ϱ͘ϭ͘ Ventilation: 
Indoor-outdoor exchange will dilute indoor generated 
concentrations of viable air contaminants. It may also affect indoor 
humidity levels and thermal loads, and introduce viable outdoor 
ĐŽŶƚĂŵŝŶĂŶƚƐ;t,K͕ϭϵϴϴͿ͘ 
ϱ͘Ϯ͘DŽŝƐƚƵƌĞ͗ 
  Moisture levels extreme in air can promote the survival of several 
species of microorganisms and enhance the release of fungal spores 
;t,K͕ϭϵϴϴͿ͘ 
ϱ͘ϯ͘dĞŵƉĞƌĂƚƵƌĞ͗ 
Human susceptibility to biological aerosols increases with warm 
ƚĞŵƉĞƌĂƚƵƌĞƐ;t,K͕ϭϵϴϴͿ͘ 
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ϱ͘ϰ͘ƵŝůĚŝŶŐDŝĐƌŽďŝŽůŽŐǇ͗ 
Spores and viable bacteria are ubiquitous .In the indoor 
environment they form part of the house dust found on surfaces, and in 
ĂŝƌĂƐĂĞƌŽƐŽůƐ͘;t,K͕ϭϵϴϴͿ͕ƚŚĞǇĂůƐŽƐƚĂƚĞĚƚŚĂƚĂŶǇƐĞĚŝment in water is 
a habitat for a rich flora containing bacteria, fungi, actionmycetes, algae 
and amoebae, depending on the temperature ,the flora may be dominated 
by mainly thermophilic organisms. 
ZŝůĞǇ͕;ϭϵϳϮͿ͕ƐƚĂƚĞĚƚŚĂƚƐŽŵĞŝŶĨĞĐƟŽƵƐĚŝƐĞĂƐĞƐƐƵĐŚĂƐ 
tuberculosis, Legionnaires disease or measles have been demonstrated to 
spread through the airborne transmission of the infectious agent. And 
airborne transmission may play a contributory role in the others. Lack of 
adequate supply of outdoor air will also increase the likelihood of the 
airborne transmission of infectious diseases through an increase in the 
concentration of suspended viruses and bacteria in droplet nuclei. 
ϲ͘WĂƚŚŽŐĞŶŝĐŝƚǇŽĨŝƌDŝĐƌŽŽƌŐĂŶŝƐŵƐ͗ 
ϲ͘ϭ͘Bacilli: 
ϲ͘ϭ͘ϭ.Bacillus coagulans  
May be an opportunistic pathogens, spore formation, universally 
found in the genus, is thought to be a strategy for survival in the soil 
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environment, wherein the bacteria predominate. Aerial distribution of the 
dormant spores probably explains the occurrence of Bacillus species in 
most habitats examined. 
ϲ͘ϭ͘Ϯ͘ Bacillus megaterium  
Is a spore-forming bacterium found in soil, seawater, sediments, 
rice paddies, dried food, honey, and milk (Vary, ϭϵϵϰͿ͘dŚĞĞĐŽŶŽŵŝĐ
importance of B. megaterium includes its production of vitamin BϭϮ
.http://www.nzfsa.govt.nz/science data:- sheet bacillus cereus pdf. 
ϲ͘ϭ͘ϯ͘Bacillus cereus 
Bacillus cereus is a spore-forming organism, which occurs naturally 
in most foods. It causes two different forms of food poisoning: an emetic 
illness and   adiarrheal  illness.(http://www.nzfsa.govt.nz/science data- 
sheet -Bacillus cereus pdf) 
SOURCES 
Human: Humans are not a significant source of food contamination by B. 
cereus. This organism already exists on many foods and can 
therefore be transiently carried in the intestine of healthy 
ŚƵŵĂŶƐ;Ϭ-ϰϯйͿ͘ 
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Animal: Animals can carry B. cereus on parts of their body. May 
occasionally cause mastitis in cows. 
Food: Raw foods of plant origin are the major source of B. cereus. The 
widespread distribution of the organism, the ability of spores to 
survive dried storage and the thermal resistance of spores, means 
that most ready-to-eat foods will contain B. cereus and will require 
control measures to prevent growth especially after cooking has 
eliminated competing flora. 
 
 
ϲ͘ϭ͘ϰ͘ Bacillus subtilis  
It has been incriminated, as have other "nonpathogenic" aerobic 
spore bearers, in human infections of the eye, generalized infections, 
urinary tract infections, pneumonia, postoperative wound infections, 
septicaemia, and infections of  the central nervous system.  
ϳ͘ Aerococcus 
ϳ͘ϭ͘ Aerococcus viridans: 
 Organisms are gram-positive, usually airborne cocci that are widely 
distributed in hospital environments. These bacteria have infrequently 
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been encountered as a human pathogen causing bacteremia, endocarditis 
and urinary tract infections. The clinical significance of these bacteria may 
be overlooked due to their fastidious growth and often confused with 
other strains of Streptococci.  
It is generally considered as a contaminant in clinical cultures, but 
occasional reports have noted clinically significant roles for this organism 
in systemic infections such as bacteremia and endocarditis. Aerococci 
appear to be of low virulence and may be normally pathogenic only in 
patients with vulnerable conditions. 
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8. Micrococcus  
8.1. Micrococcus luteus 
 Is a genus of bacteria in the Micrococcaceae family. Micrococcus 
occurs in a wide range of environments, including human skin, water, dust, 
and soil. Micrococci have Gram-positive spherical cells ranging from about 
0.5 to 3 micrometers in diameter and are typically arranged in clusters. 
Micrococci have been isolated from human skin, animal and dairy products, 
and beer. They are found in many other places in the environment, 
including water, dust, and soil. M. luteus on human skin transforms 
compounds in sweat into compounds with an unpleasant odor. Micrococci 
can grow well in environments with little water or high salt concentrations. 
Most are mesophiles; Micrococcus is generally thought to be a saprophytic 
or commensal organism, though it can be an opportunistic pathogen, 
particularly in hosts with compromised immune systems, such as HIV 
patients. It can be difficult to identify Micrococcus as the cause of an 
infection, since the organism is a normally present in skin microflora, and 
the genus is seldom linked to disease. In rare cases, death of 
immunocompromised patients has occurred from pulmonary infections 
caused by Micrococcus.  
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Micrococci may be involved in other infections, including recurrent 
bacteremia, septic shock, septic arthritis, endocarditis, meningitis, and 
cavitating pneumonia (immunosuppressed patients). 
(http://www.en.Wikipedia org/wiki/Micrococcus.) 
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9. Staphylococcus 
9.1. Staphylococcus epidermidis  
Is a commensal bacterium of the human skin. However, S. 
epidermidis and other coagulase-negative staphylococci emerge also as 
common nosocomial pathogens infecting  immunocompromized patients 
carrying medical devices. 
The staphylococci are a diverse group of species that are routinely 
categorized in the clinical setting as either coagulase positive or coagulase 
negative (ƌĐŚĞƌ͕ϭϵϵϱ). 
Being the species most frequently isolated from bloodstream 
infections  (Kloos, and Bannermann. 1994).  
Concentrations of airborne bacteria and fungi were lower than 
ϳ͘ϭпϭϬϮ and ϰ͘ϰпϭϬϭ CFU/mϯ, respectively. Staphylococcus sp. was by far 
the most dominant airborne bacterial genus, whereas Aspergillus sp. and 
Penicillium sp. dominated the fungal population. (Natalia EŽǀŝŬŽǀĂ͕ϮϬϬϲͿ 
9.2. Staphylococcus aureus 
In most cases, coagulase-positive staphylococci isolated from 
humans. S. aureus has always been considered a human pathogen with a 
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wide array of disease syndromes, ranging from minor skin abscesses to life-
threatening endocarditis, osteomyelitis, and pneumonia (Waldvogel, 1995).  
While the coagulase-negative staphylococci may include any of the 
remaining 32 species that constitute the genus Staphylococcus (Kloos, 
and.Bannermann.1994). A notable exception to this axiom is 
Staphylococcus intermedius, which is coagulase positive (Kloos, and 
Schleifer. 1986). However, only about 15 of the coagulase-negative species 
are indigenous to humans.  
ϵ͘ϰ͘ Staphylococcus saccharolyticus 
 Is an anaerobic, gram-positive coccus, which is part of the bacterial 
skin flora (EvĂŶƐ͕ĂŶĚDĂƩĞƌŶ͘ϭϵϳϴͿ͘/ƚǁĂƐƉƌĞǀŝŽƵƐůǇŬŶŽǁŶĂƐ
Peptococcus saccharolyticus ͕ďƵƚŽůŝŐŽŶƵĐůĞŽƟĚĞĂŶĂůǇƐŝƐŽĨϭϲ^ƌZEŚĂƐ
shown it to be, instead, a member of the genus Staphylococcus (Ludwig, 
ϭϵϴϭͿ͘ 
 Aerobic staphylococci are a common cause of bacterial 
endocarditis. Staphylococcus lugdunensis is a recently described coagulase 
negative staphylococcus that forms part of the normal skin flora and has 
considerable potential as an opportunistic pathogen of humans (Felner, 
ĂŶĚŽǁĞů͘ϭϵϳϬ͕Ϳ͘ 
ϵ͘ϱ͘ S.lugdunensis  
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Staphylococcus lugdunensis is a recently described coagulase 
negative staphylococcus that forms part of the normal skin flora and has 
considerable potential as an opportunistic pathogen of humans (Felner, 
ĂŶĚ͘ŽǁĞů͘ϭϵϳϬ͕Ϳ͘ 
Causes Osteomyelitis which has been documented on only a few 
occasions and, when details have been provided, has been reported to 
ĐŽŵƉůŝĐĂƚĞďŽŶĞƐƵƌŐĞƌǇ;ǀĂŶƐ͕ĂŶĚDĂƩĞƌŶ͕ϭϵϳϴͿ͘/ŶŽŶĞƐĞƌŝĞƐ͕ƚŚŝƐ
organism was associated with skull osteitis, wound infection following 
neurosurgery, and was isolated from a knee joint and bone from another 
ƉĂƟĞŶƚĨŽůŽǁŝŶŐŽƌƚŚŽƉĞĚŝĐƐƵƌŐĞƌǇ;ǀĂŶƐ͕ĂŶĚDĂƩĞƌŶ͘ϭϵϳϴͿ͘ 
Staphylococcus caprae: 
Since its identification by Staphylococcus caprae has been 
frequently isolated from udder halves of goats with subclinical 
intramammary infection several different studies have demonstrated the 
capacity of Staph. caprae to persist throughout lactation ,and during the 
dry period found that isolates of Staph. caprae from udders of uninfected 
goats express potential virulence factors . 
Staphylococcus species: 
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 S. epidermidis, S. aureus, S. haemolyticus ,S. caprae, S. simulans ,S. 
hominis ,S. capitis ,S. saprophyticus ,S. warneri,and S.  lugdunensis 
.Recently, the coagulase-negative staphylococci have been studied 
extensively because of their pathogenicity and involvement in some kinds 
of human and animal diseases. 
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ϭϬ͘Enterobacteriaceae ( Proteus mirabilis Proteus vulgaris ) 
ϭϬ͘ϭ͘ Proteus mirabilis  
Major agent in human infection of urinary tract  Abundant 
production of urease   splits urea (CO(NHϮ)Ϯ) into carbon dioxide (COϮ) and 
ammonia (NHϯ)  Ammonia raises the pH of urine and causes the formation 
of kidney stones (renal stones; renal calculus) which can be extremely 
painful  wound infections, pneumonia and septicemia found in soil, water, 
sewage, decomposing matter and human intestinal tract , hyper motile 
with cultures demonstrating a swarming phenomena on agar media   
Hydrogen sulfide production O, H, K antigens: grouping on basis of these 
antigens for epidemiologic studies have not been correlative .  Share 
antigens with the intracellular pathogen Rickettsia 
Bacillus pumilus: 
 Bacillus pumilus is found in the soil and the use rate of GB34 
concentrate is 0.1 ounces per 100 pounds of seed, equivalent to 1.7 grams 
per acre. Bacillus pumilus GB34 is unlikely to leach from the treated seed 
and would not be distinguishable from other naturally occurring Bacillus 
pumilus. 
10.2. Klebsiella:  
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We all have millions of bacteria in our gastrointestinal tracts, 
primarily in the colon (or "large" bowel). These bacteria are important for 
normal bowel health and function. Klebsiella is the genus name for one of 
these bacteria found in the respiratory, intestinal, and urinogenital tracts of 
animals and man.  When Klebsiella bacteria get outside of the gut, however, 
serious infection can occur.  K. pneumoniae is second only to E. coli as a 
urinary tract pathogen. Klebsiella infections are encountered far more often 
now than in the past. (Eickhoff, 1972). 
10.3. Enterohaemorrhagic Escherichia coli (EHEC) 
  Have emerged as the most important non-O157:H7 EHEC, with 
respect to their ability to cause diarrhoea and the haemolytic uraemic 
syndrome (HUS). HUS is a leading cause of acute renal failure in 
children, and is mainly caused by EHEC expressing Shiga toxins 1 
and/or 2. Since 1996, EHEC, which produce Stx2 only and appears to 
have enhanced virulence, has been increasingly isolated from HUS 
patients in Germany. In contrast, EHEC O26 found in cattle 
predominantly produce Stx1 as the sole Additional potential virulence 
factors of EHEC O26 include cytolysins, serine proteases, 
lymphotoxins and adhesions.( Martena ,2007) 
10.4. Enterobacter spp. 
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 E. aerogenes, E cloacae, E. gergoviae, E. amnigenus, E. asburiae, E. 
intermedius. E. hormaechei, E. cancerogenus, E. sakazkii, E.  agglomeran 
(new genus Pantoea agglomerans) 
Charachteristics: Gram negative rods, peritrichous flagella, some 
encapsulated, facultatively anaerobic; family  Enterobacteriaceae - ϭϰ
species 
Pathogenicity: Associated with a variety of infections including those of 
nosocomial origin; urinary, pulmonary, wound   and bloodstream 
infections; often as a secondary or opportunistic infection.    
Epidemiology: Worldwide; often associated with hospitals; 
nationwide epidemic of septicemia caused by contaminated intravenous 
injections.(http://www.en.wilkipedia.org/wiki/Enterobacter) 
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CHAPTER TWO 
Ϯ-MATERIALS AND METHODS 
 
Study Area 
This study was conducted at Khartoum North, which is bounded by 
Algyli locality from the North and Blue Nile from the south, and The River 
Nile bound Sharg El Neel Locality, from the East and from the West. 
dŚĞƉŽƉƵůĂƟŽŶŽĨƚŚĞůŽĐĂůŝƚǇŝƐĂďŽƵƚ;ϭϬϲϰϳϱϭ), and most of the 
ƉĞŽƉůĞŝŶƚŚĞĂƌĞĂĂƌĞĨĂƌŵĞƌƐ͘dŚĞƌĞĂƌĞĂďŽƵƚϰϬ͘ĨĂƌŵƐŝŶƚŚĞƐƚƵĚǇĂƌĞĂ͕
all farms adopt the open system for rearing their flocks.  
Ϯ͘>ĂďŽƌĂƚŽƌǇdĞĐŚŶŝƋƵĞƐ͗ 
Ϯ͘ϭ͗^ƚĞƌŝůŝǌĂƟŽŶ 
Sterilization was carried according to Merchant and Paker ;ϭϵϳϳͿ͘ 
Ϯ͘ϭ͘ϭ͗^ƚĞƌŝůŝǌĂƟŽŶŽĨĞƋƵŝƉŵĞŶƚƐ 
Bottles, flasks, test tubes, Petri-dishes pipettes and instruments 
ǁĞƌĞƐƚĞƌŝůŝǌĞĚŝŶƚŚĞŚŽƚĂŝƌŽǀĞŶĂƚϭϲϬǑĨŽƌϮŚŽƵƌƐ͘KƚŚĞƌŐůĂƐƐǁĂƌĞ
ǁĞƌĞƐƚĞƌŝůŝǌĞĚďǇĂƵƚŽĐůĂǀŝŶŐĂƚϭϱƉŽƵŶĚƐƉƌĞƐƐƵƌĞ͕ϭϮϭǑĨŽƌϭϱ
minutes. 
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Ϯ͘ϭϮ͗^ƚĞƌŝůŝǌĂƟŽŶŽĨĐƵůƚƵƌĞŵĞĚŝĂĂŶĚƐŽůƵƟŽŶƐ 
Nutrient agar used for samples collection and subsequent 
ƐƵďĐƵůƚƵƌĞƐǁĂƐƐƚĞƌŝůŝǌĞĚďǇĂƵƚŽĐůĂǀŝŶŐĂƚϭϱƉŽƵŶĚƐƉƌĞƐƐƵƌĞ͕ϭϮϭǑĨŽƌ
ϭϱŵŝŶƵƚĞƐ͘ 
 
 
Ϯ͘ϭ͘ϯ͗^ŽƵƌĐĞŽĨƐĂŵƉůĞƐ 
Nine poultry farms were chosen from Khartoum North and Gezira 
state for this study .Seven farms were open system and the other two 
from semi intensive and intensive systems. Two samples were collected 
ĨƌŽŵĞĂĐŚĨĂƌŵƵƐŝŶŐƉůĂƚĞƐĞĚŝŵĞŶƚĂƟŽŶ;ϭϴͿĂŝƌƐĂŵƉůĞƐ͘ 
Ϯ͘ϭ͘ϰ͗ŽůĞĐƟŽŶŽĨsamples 
To perform the quantitative analysis of  microorganisms in the air, 
ƚŚĞĂŝƌƐĂŵƉůĞƐǁĞƌĞĐŽůĞĐƚĞĚĨƌŽŵĚŝīĞƌĞŶƚůĂƟƚƵĚĞƐ͕ŽŶĞĨƌŽŵϮ͘ϱŵĂŶĚ
ƚŚĞŽƚŚĞƌĨƌŽŵϬ͘ϳϱ͕ĨƌŽŵĞĂĐŚƉŽƵůƚƌǇŚŽƵƐĞ͘^ĂŵƉůĞƐǁĞƌĞĐŽůĞĐƚĞĚŽŶ
standard plate count agar (Oxoid) in Petri dishes. The dishes were 
ŝŶĐƵďĂƚĞĚĂƚϯϳǑĨŽƌϮϰŚŽƵƌƐ͘dŚĞŐƌŽǁŶĐŽůŽŶŝĞƐǁĞƌĞĐŽƵŶƚĞĚĂŶĚƚŚĞ
ĂǀĞƌĂŐĞĐŽƵŶƚŽĨŵŝĐƌŽŽƌŐĂŶŝƐŵƐǁĂƐĐĂůĐƵůĂƚĞĚĨŽƌŵϮŽĨĂŝƌ͘ 
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 To perform the quantitative analyses of gram negative bacteria, the 
Potassium Hydroxide.  (KOH )test was applied . The bacterial culture grown 
ĨŽƌϮϰŚŽƵƌƐǁĂƐĂĚĚĞĚƚŽĂĚƌŽƉŽĨϯй<K,ƐŽůƵƟŽŶĂŶĚǁĞůŵŝǆĞĚ͘ŌĞƌ
ϭ-ϮŵŝŶƵƚĞƐĚƵĞƚŽůǇƐƐŝƐŽĨƚŚĞ'ƌĂŵŶĞŐĂƟǀĞďĂĐƚĞƌŝĂƚŚĞĚƌŽƉďĞĐŽŵĞƐ
slimy (Sitnikov et al., ϭϵϵϳͿ 
Appropriate labeling was made for air samples and then delivered 
ŝŵŵĞĚŝĂƚĞůǇƚŽƚŚĞůĂďŽƌĂƚŽƌǇ͕ĂŶĚŝŶĐƵďĂƚĞĚĂƚϯϱǑĨŽƌϮϰŚŽƵƌƐ͘ 
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Ϯ͘Ϯ͗>ĂďŽƌĂƚŽƌǇDĞƚŚŽĚƐ 
Ϯ͘Ϯ͘ϭ͗^ƵďĐƵůƚƵƌĞƐ͗ 
 Subcultures for all samples were made on Petri –dishes using 
nutrient agar (Oxoid) by streaking using a wire loop. Dishes were incubated 
ĂƚϯϳǑĨŽƌϮϰŚŽƵƌƐ͕ĂŶĚƚŚĞŶŝƐŽůĂƚĞĚĐŽůŽŶŝĞƐǁĞƌĞƐƵďũĞĐƚĞĚƚŽ
different biochemical tests to determine the genus and species of each 
isolate. 
Ϯ͘Ϯ͘Ϯ͗DĞĚŝĂ͗ 
Ϯ͘Ϯ͘ϯ͗EƵƚƌŝĞŶƚĂŐĂƌ;KǆŽŝĚͿ 
Contents: 
Lab-lemeco powder                      ϭ͘ϬŐ 
zĞĂƐƚĞǆƚƌĂĐƚƐϮ͘ϭŐ 
WĞƉƚŽŶĞϱ͘ϬŐ 
Ž^ĚŝƵŵĐŚůŽƌŝĚĞϱ͘ϬŐ 
ŐĂƌϱŐ 
Ϯ͘ϯ͗^ƚĂŝŶŝŶŐƚĞĐŚniques: 
Ϯ͘ϯ͘ϭ͗WƌĞƉĞƌĂƟŽŶŽĨƚŚĞƐŵĞĂƌƐ͗ 
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Smears were prepared by spreading of a colony on a drop of saline 
on clean slide, and allowed to dry and then fixed by gentle flaming. 
Ϯ͘ϯ͘Ϯ͗^ƚĂŝŶŝŶŐDĞƚŚŽĚ͗ 
Ϯ͘ϯ͘Ϯ͘ϭ͗'ƌĂŵƐƐƚĂŝŶ͗ 
This was done according to (BarroǁĂŶĚ&ĞůƚŚĂŵ͕ϭϵϵϯͿ͘ 
ϭ. ƌǇƐƚĂůǀŝŽůĞƚǁĂƐĂĚĚĞĚƚŽƚŚĞƐŵĞĂƌĨŽƌϭͬϮŵŝŶƵƚĞƐ 
Ϯ. Lugils iodine was added for one minute. 
ϯ. wash with distilled water 
ϰ. ĞĐŽůŽƌŝǌĞǁŝƚŚĂůĐŽŚŽůĨŽƌϮ-ϯƐĞĐŽŶĚƐ͘ 
ϱ. Wash 
ϲ. ŽƵŶƚĞƌƐƚĂŝŶǁŝƚŚĚŝůƵƚĞĚĐĂƌďŽůĨƵĐŚƐŝŶĨŽƌϭͬϮŵŝŶƵƚĞ͘ 
ϳ. wash  
ϴ. Dry with filter paper and examine. 
     Gram-positive organisms appear purple while Gram negative ones 
appear    red. 
Ϯ͘ϰ͗/ĚĞŶƟĮĐĂƟŽŶŽĨďĂĐƚĞƌŝĂ͗ 
The purified isolates were identified according to the criteria outlined 
ďǇĂƌƌŽǁĂŶĚ&ĞůƚŚĂŵ;ϭϵϵϯͿ͘ 
ϭ. Reaction to Gram s stain 
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Ϯ. The shape of the organism 
ϯ. Biochemical tests 
Ϯ͘ϱ͗ŝŽĐŚĞŵŝĐĂůƚĞƐƚĨŽƌďĂĐƚĞƌŝĂŝĚĞŶƟĮĐĂƟŽŶ͗ 
All biochemical tests were performed according to (Barrow and 
&ĞůŚĂŵ͕ϭϵϵϯͿ͕ĂƐĨŽůŽǁƐ͗ 
Ϯ͘ϱ͘ϭ͗ĂƚĂůĂƐĞƚĞƐƚ 
Slide test was used to detect for catalase, a loopfull of bacterial 
growth was added to a loop of catalase reagent and examined for gas 
evolution. Positive organisms produce gas when mixed with the reagent, 
while no gas evolved in case of negative organisms. 
Ϯ͘ϱ͘Ϯ͗KǆŝĚĂƐĞƚĞƐƚ͗ 
Paper oxidase test was performed by rubbing the organism grown 
on nutrient agar on the test paper containing tetramethyl-p-
phenylenediamine dihydrochloride. Development of dark purple color 
ǁŝƚŚŝŶϭϬƐĞĐŽŶĚƐŝŶĚŝĐĂƚĞƐƉŽƐŝƟǀĞƌĞĂĐƟŽŶ͘ 
Ϯ͘ϱ͘ϯ͗&ĞƌŵĞŶƚĂƟŽŶŽĨƐƵŐĂrs: 
Carbohydrate media were inoculated with a loopfull of bacterial 
culture grown on nutrient agar and examined daily for seven days. Positive 
reactions were indicated by color change of the media into red. 
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Ϯ͘ϱ͘ϰ͗hƌĞĂƚĞƐƚ͗ 
  Urea agar medium was inoculated with the test organism, 
ŝŶĐƵďĂƚĞĚĂŶĚĞǆĂŵŝŶĞĚĂŌĞƌϮϰŚŽƵƌƐĂŶĚĚĂŝůǇĨŽƌĮǀĞĚĂǇƐ͘ŚĂŶŐĞŽĨ
color into pink or red indicates positive reaction. 
Ϯ͘ϱ͘ϱ͗EŝƚƌĂƚĞƌĞĚƵĐƟŽŶ͗ 
Nitrate broth was inoculated with the test organism, incubated and 
examined afƚĞƌϰϴŚŽƵƌƐ͕ĂŌĞƌƚŚĞĞŶĚŽĨƚŚĞŝŶĐƵďĂƟŽŶ͕ƉĞƌŝŽĚŽŶĞŵůŽĨ
the nitrate reagent was added Red color indicated positive reaction 
W͘ŽǁĚĞƌĞĚǌŝŶĐǁĂƐĂĚĚĞĚƚŽƚŚĞƚƵďĞƐƐŚŽǁŝŶŐŶŽĐŽůŽƌǁŝƚŚŝŶϱŵŝŶƵƚĞƐ͕
red color indicates negative reaction. 
 
Ϯ͘ϱ͘ϲ͗DŽƟlity test: 
Was done by inoculating the test organisms on tubes containing 
ƐĞŵŝƐŽůŝĚŵĞĚŝĂ͕ŝŶĐƵďĂƚĞĚĨŽƌϮϰŚŽƵƌƐĂŶĚƚŚĞŶĞǆĂŵŝŶĞĚĨŽƌŵŽƟůŝƚǇ͘  
Ϯ͘ϱ͘ϳ͗KǆŝĚĂƟŽŶͬ&ĞƌŵĞŶƚĂƟŽŶŽĨ'ůƵĐŽƐĞ;K&ͿƚĞƐƚ͗ 
Duplicates of tubes of Hugh and Lifsons medium were inoculated by 
stabbing with a straight wire. Environment of One tube was made 
anaerobic by adding a layer of paraffin; tubes were incubated and 
examined daily for fourteen days. Development of yellow color in both 
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tubes indicates the presence of fermentative organism, while yellow color 
in the open tube indicates the presence of oxidative organisms.   
Ϯ͘ϱ͘ϴ͗ŽĂŐƵůĂƐĞƚĞƐƚ͗ 
Tube coagulase test was performed for the isolated organisms 
͘ŝůƵƚĞĚƉůĂƐŵĂǁĂƐŝŶŽĐƵůĂƚĞĚǁŝƚŚϬ͘ϭŵůŽĨďƌŽƚŚĐƵůƚƵƌĞ͕ŝŶĐƵďĂƚĞĚĂƚ
ϯϳǑĂŶĚĞǆĂŵŝŶĞĚĂŌĞƌϭͬϮĂŶŚŽƵƌĂŶĚƚŚƌĞĞƚŽƐŝǆŚŽƵƌƐŝŶƚĞƌǀĂůƐ͘
Positive results were indicated by plasma clotting. 
Ϯ͘ϱ͘ϵ͗ŝƚƌĂƚĞƚĞƐƚ͗ 
Kosers citrate was inoculated with the suspension of the test 
ŽƌŐĂŶŝƐŵƵƐŝŶŐƐƚƌĂŝŐŚƚǁŝƌĞůŽŽƉ͕ŝŶĐƵďĂƚĞĚĂƚϯϬǑ;Enterobacter) and at 
optimum temperature for other types of bacteria and examined up to 
seven days. Green color indicates negative reaction while blue color is a 
ƉŽƐŝƟǀĞƌĞĂĐƟŽŶ;ĂƌƌŽǁĂŶĚ&ĞůŚĂŵ͕ϭϵϵϯͿ͘ 
 
Ϯ͘ϱ͘ϭϬ͗/ŶĚŽůĞƚĞƐƚ͗ 
Peptone water or nutrient broth was inoculated with the test 
ŽƌŐĂŶŝƐŵĂŶĚŝŶĐƵďĂƚĞĚĨŽƌϰϴŚŽƵƌƐ͘ŌĞƌƚŚĞĞŶĚŽĨƚŚĞŝŶĐƵďĂƟŽŶ
ƉĞƌŝŽĚ͕Ϭ͘ϱŵůŽĨ<ŽǀĂĐƐƌĞĂŐĞŶƚǁĂƐĂĚĚĞĚ͕ĂŶĚƚŚĞƚƵďĞƐǁĞƌĞĞǆĂŵŝŶĞĚ
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after one minute. Red color indicates in dole production (Cowan and 
Steels, ϭϵϳϳͿ͘ 
Statistical analysis: The results were processed and presented in form of 
tables and graphs. 
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CHPTER THREE 
ϯ-RESULTS 
 
ϯ͘ϭ-Observations: 
ϯ͘ϭ͘ϭ-Semi intensive system: 
In this type of system, the poultry house was constructed of iron, 
the roof was from local materials, and the floor was concrete with the 
presence of litter on the top composed of wood shavings. Some areas 
were found dusty. No foot bathes were found in all the farms studied 
;ϭϬϬйͿ͘ 
Each farm had one worker responsible for all the daily activities of 
the farm. No protective clothes were observed during the visits. 
The environment around all farms was found to be unsatisfactory 
clean wise. The ventilation in all farms was natural. 
ϯ͘ϭ͘Ϯ- Intensive system: 
In this type of system, the poultry house was constructed of brick, 
the roof was from metal ,the floor was concrete with the presence of litter 
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on the top composed of wood shavings. Some no dusty areas were 
ŽďƐĞƌǀĞĚ͘EŽĨŽŽƚďĂƚŚĞƐǁĞƌĞĨŽƵŶĚŝŶĂůƚŚĞĨĂƌŵƐƐƚƵĚŝĞĚ;ϭϬϬйͿ͘ 
Each farm had one worker responsible for all the daily activities of 
the farm. No protective clothes were observed during the visits. 
 
The environment around all farms was found to be dirty in most of 
ƚŚĞĨĂƌŵƐ;ϵϬйͿ͕ǁŚŝůĞŝŶƚŚĞƌĞƐƚϭϬйƚŚĞĐůĞĂŶůŝŶĞƐƐǁĂƐŵŽĚĞƌĂte. The 
ventilation in this type of farms was artificial (Air-conditioned). 
ϯ͘Ϯ-LaborotaryTests: 
ϯ͘Ϯ͘ϭ͘ĞƌŽďŝĐWůĂƚĞŽƵŶƚƐ͗ 
dŚĞĂĞƌŽďŝĐƉůĂƚĞĐŽƵŶƚƐŝŶĂůƐƚƵĚŝĞĚĨĂƌŵƐ;ϭϬϬйͿǁĞƌĞĨŽƵŶĚ
uncountable after half an hour exposure plate sedimentation .No 
variations were recorded concerning the locations and different heights 
from which samples were taken. 
ϯ͘Ϯ͘Ϯ͘ĂĐƚĞƌŝĂůŝƐŽůĂƚĞƐ͗ 
A round (ϭϮϬ) isolates were obtained from all the tested samples; 
the majority of the isolates were shown in the following table: 
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  Table no; (ϯ )Characterization of Staphylococcus species isolated from air samples in poultry farms –Khartoum North -ϮϬϬϳ 
Tests S 
.aure
us 
S 
.epidermi
ds 
Staph. 
aruicula
ris 
Staph-
intermed
uis 
Stap
h. 
capit
is 
Staph. 
warne
ri 
Staph 
.schleif
eri 
Staph. 
lugdunen
sis 
Staph.  
saccharolyti
cus 
Staph 
.capr
ae 
Staph. 
caseolytic
us 
Oxidase - - -  - - - - - - + 
Catalase            
Coagula
se 
+ - -   -  - - - - 
Lactose + d - + - - -  -  + 
Mannit
ol 
+ - - +  d -  - - - 
Sucrose + + D +  + - + - - d 
Glucose + +  +        
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Fructose + + + +  + - + + - + 
Mannos
e 
+ - - +  - +  +  - 
Raffinos
e 
- - -   - - - - - ? 
Xylose - - - -  - - - - - - 
Trehalo
se 
+ - - +  - D  - + d 
Nitrate + + D +  - +  + + + 
Urea d + - +  + - ? ? + ? 
VP + + D +  + +  ? + - 
Maltose +  D  - d - + - d + 
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Table no; (ϰ) Characterization of Micrococcus species isolated from air 
samples in poultry farms –Khartoum North -ϮϬϬϳ 
 
Tests M.varians M.luteus M.rosus M.agilis M.kristinae 
Motility - - - + - 
Oxidase + + + + + 
VP - - - - + 
Glucose + - d - + 
Fructose + - d - + 
Sucrose d - - - + 
nitrate + - + - - 
d= doubtful 
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Table no ; ( ϱ ) Characterization of ( Gram +ve) Bacilli  species isolated from air samples in poultry farms –Khartoum North -
ϮϬϬϳ       
Tests B.pumilis B.subtilis B.coagulans B.megaterium B 
.sterothermophilus 
B.cereus B.lentus B.firmus 
Motility + + + + + V + + 
Gelatin + + - + + + - + 
Nitrates - + v - + + - + 
Citrates + + - + - + - - 
Urease - v - v V v + - 
Glucose + + + + + + - - 
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Arabinose + + v + v - - - 
Mannitol + + v + - - - - 
      
     V=Variable  
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Table No ; ( ϲ) Characterization of Aerococcus  species isolated from air 
samples in poultry farms –Khartoum north -ϮϬϬϳ 
 
Te
st
s 
O
xi
da
se
 
G
lu
co
se
  
La
ct
os
e 
M
al
to
se
 
M
an
ni
to
l 
Su
cr
os
e 
N
it
ra
te
 
U
re
as
e 
Aerococcus 
viridans 
- + + + d + - - 
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Table No ; ( ϳ ) Characterization of Gram –ve Bacilli  species isolated from air samples in poultry farms –Khartoum north -
ϮϬϬϳ 
 
Tests urea vp lactose mannitol glucose sucrose oxidase citrate indole KIA 
slope Butt ,ϮƐ gass 
Escherichia coli - - + + + d - - + Y Y - + 
Klebsiella pnemoniae + + + + + + - + - Y Y - + 
Enterobacter spp. - + + + + d - + - Y Y - + 
Proteus vulgaris + - - - + + - d - R Y + d 
Proteus mirabilis + d - - + d - + - R Y + + 
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R=Red color ( Alkaline reaction) 
Y=Yellow ( Acid reaction) 
D=Different strains give different results 
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Table No: (ϴ ) Showing the percentage of different species of Staphylococci 
isolated from air samples – Poultry farms –Khartoum North -ϮϬϬϳ 
 
Organism No % 
Staph-epidermides ϰ ϭϮ͘ϭϮ 
Staph. aruicularis ϲ ϭϴ͘ϭϴ 
Staph-intermedius ϲ ϭϴ͘ϭϴ 
Staph-aureus ϭ ϯ͘Ϭϯ 
Staph-capitis ϭ ϯ͘Ϭϯ 
Staph-warneri ϭ ϯ͘Ϭϯ 
Staph-schleiferi ϰ ϭϮ͘ϭϮ 
Staph-lugdunensis ϭ ϯ͘Ϭϯ 
Staph-saccharolyticus ϲ ϭϴ͘ϭϴ 
Staph-caprae Ϯ ϲ͘Ϭϲ 
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Staph-caseolyticus ϭ ϯ͘Ϭϯ 
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Table No: (ϵ ) Showing the percentage of different species of Micrococci 
isolated from air samples – Poultry farms –Khartoum North -ϮϬϬϳ 
 
Organism No % 
M.varians ϭϮ ϯϰ͘Ϯϵ 
M.luteus   ϭϯ ϯϳ͘ϭϰ 
M.roseus ϰ ϭϭ͘ϰϮ 
M.kristinue ϱ ϭϰ͘Ϯϵ 
M.agilis ϭ Ϯ͘ϴϲ 
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dĂďůĞEŽ͗;ϭϬ) Showing the percentage of different species of Bacilliisolated 
from air samples – Poultry farms –Khartoum North -ϮϬϬϳ 
Organism No % 
B.pumilis ϭ Ϯ͘ϵ 
B.subtilis                                         ϲ ϭϳ͘ϭϬ 
B.coagulans                                     ϲ ϭϳ͘ϭϬ 
B.megaterium ϵ Ϯϱ͘ϳ 
B.sterothermophilus                        ϭ Ϯ͘ϵ 
B.cereus                                          Ϯ ϱ͘ϳϭ 
B.lentus                                          ϱ ϭϰ͘Ϯϵ 
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B.firmus                                          ϱ ϭϰ͘Ϯϵ 
 
 
 
 
 
 
 
 
 
Table No: (ϭϭͿshowing the percentages of different species of gram negative 
Bacilli isolated from air samples-poultry farm –Khartoum North ϮϬϬϳ 
 
Organism No % 
E.coli ϱ ϯϴ͘ϰϲ 
Proteus vulgaris Ϯ ϭϱ͘ϯϴ 
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Proteus mirabilis ϯ Ϯϯ͘Ϭϴ 
Klibsiella pneumoniae ϭ ϳ͘ϲϵ 
Enterobacter species Ϯ ϭϱ͘ϯϴ 
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Table No: (ϭϮͿ showing the percentages of different species of bacteria 
isolated from air samples - poultry farm – Khartoum North - ϮϬϬϳ 
 
Organism No % 
Micrococcus ϯϱ Ϯϴ͘ϵϮ 
 Gram positive Bacilli ϯϱ Ϯϴ͘ϵϮ 
Staphylococcus spp. ϯϯ Ϯϳ͘Ϯϳ 
Gram negative Bacilli ϭϯ ϭϬ͘ϳϰ 
Aerococcus spp. ϰ ϯ͘ϯϬ 
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Fig(1):Showing the percentage of Staphylococcus Spp found in air samples from poultry farms -
Khartoum North - 2007
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Fig(II):Showing the percentage of Micrococcuc spp.in air samles from poultry fram -Khartoum North-
2007
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Fig(III):Showing th epercentage of Bacilli recovered from air samples in poultry farm -Khartoum 
North -2007.
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Fig(IV): Showing the percentage of Gram negative bacteria isolated from air samples -Khartoum 
North -2007
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Fig(V): Showing the percentage of different bacteria in air samples from poultry farms -Khartoum 
North - 2007
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CHAPTER FOUR 
ϰ- Discussion 
ϰ͘ Laboratory Tests: 
ϰ͘ϭ͘ Total Plate Count:  
From the results obtained by this study, it was clear that the level of 
total bacterial counts for all the farms studied was 
high,(uncountable),irrespective of the type of farm. In The farms adopted the 
intensive system, the level of bacterial count was relatively high compared to 
the semi intensive system. These results  disagree with the findings by, 
Cousinns and Collett, ;ϭϵϴϵͿ͘ǁŚŽƐĂƚĞĚƚŚĂƚ͕ƚǇƉŝĐĂůĂĞƌŽďŝĐĐŽŶĐĞŶƚƌĂƟŽŶŽĨ
ďĂĐƚĞƌŝĂŵĂǇďĞĂƉƉƌŽǆŝŵĂƚĞůǇϭϱƚŽϱϬϬĐŽůŽŶǇ–forming units (CFU)/mϯ 
.Although no actual safety ĚĂƚĂĂƌĞĂǀĂŝůĂďůĞ͕ƚŚĞĮŐƵƌĞŽĨϭϬϯ microorganisms 
/mϯ is generally considered the maximum safety level, (Dutkiewicz et al., ϭϵϴϴͿ͘ 
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Zucker et al., ;ϮϬϬϬĂͿƐƚĂƚĞĚƚŚĂƚĚƵƐƚĂŶĚŵŝĐƌŽŽƌŐĂŶŝƐŵƐǁŝƚŚĚŝīĞƌĞŶƚ
admixtures are abundant in the air of livestock houses. 
Concerning the concentration of bacteria in relation to the type of buildings, 
the study did not find any associations, which contradict the findings of Riley 
;ϭϵϳϮͿ͕ǁŚŽƐƚĂƚĞĚƚŚĂƚƚŚĞĂƚŵŽƐƉŚĞƌĞŽĨĂďƵŝůĚŝŶŐĂůŽŶŐǁŝƚŚŝƚƐŽĐĐƵƉĂŶƚƐ
constitutes an ecological unit through which aerosols from various sources 
move on air currents. 
In both types of farms studied, the type of ventilation used did not 
affect the diversity of micro flora present in the air, and this agrees with what 
ƐƚĂƚĞĚďǇt,K;ϭϵϴϴͿ͕ƚŚĂƚǀĞŶƟůĂƟŽŶƐǇƐƚĞŵƐĐĂŶƐƵƉƉŽƌƚƚŚĞŐƌŽǁƚŚŽĨ
fungi, bacteria and other microorganisms. They added that increase in 
ŚƵŵŝĚŝƚǇƵƉƚŽϳϬйĂŝĚƐƚŚĞŐƌŽǁƚŚŽĨŵŝĐƌŽŽƌŐĂŶŝƐŵƐŽŶƚŚĞƐƚƌƵĐƚƵƌĂůƉĂƌƚƐ
ŽĨƚŚĞďƵŝůĚŝŶŐ͘ZŝůĞǇ͕;ϭϵϳϮͿ͕ƐƚĂƚĞĚƚŚĂƚƚŚĞůĂĐŬŽf outdoor air supply will 
increase the likelihood of the airborne transmission of infectious diseases 
through the increase of suspended bacteria in droplet nuclei. 
ϰ͘Ϯ͘dǇƉĞƐŽĨďĂĐƚĞƌŝĂůŝƐŽůĂƚĞƐ͗ 
From all sampled farms, a diversity of bacteria was isolated .The Gram 
positive bacilli and Micrococcus spp. accounts for the high percentage among 
ƚŚĞŝƐŽůĂƚĞƐ;Ϯϴ͘ϵϮйͿ͕staphylococcus spp ͘ĂĐĐŽƵŶƚƐĨŽƌϯϲ͘Ϯϳй͕ǁŚŝůĞ'ƌĂŵ
ŶĞŐĂƟǀĞďĂĐŝůŝƐŚŽǁĞĚĂƉĞƌĐĞŶƚĂŐĞŽĨϭϬ͘ϳϰй͕ and the Aerococcus spp. 
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ĂĐĐŽƵŶƚƐĨŽƌϯ͘ϯϬй and streptococcus spp. Isolated showed a very low 
percentage, Ϭ͘ϴϮй͘dĂďůĞEŽ;ϭϯͿ͘dŚŝƐĂŐƌĞĞƐǁŝƚŚƵƐƚǁŝĐŬ͕;ϭϵϲϲͿ͘tŚŽ
stated that   microorganisms represent a very heterogeneous and extremely 
diverse group of entities having in common only their microscopic size. Even 
size may extend into the macro range among fungi. 
From the results obtained by this study ,it was clear that among the 
Gram positive bacilli isolated , Bacillus megaterium showed the highest 
prevalence, ;Ϯϱ͘ϳϭйͿ͕ǁŚŝůĞƚŚĞBacillus pumpils and Bacillus sterothermophilus 
ǁĞƌĞƚŚĞůĞĂƐƚĂŵŽŶŐƚŚĞŝƐŽůĂƚĞƐ͕;Ϯ͘ϵϬйĞĂĐŚͿdĂďůĞEŽ;ϭϭͿ͕ĂŶĚƚŚŝƐ
ĂŐƌĞĞƐǁŝƚŚƚŚĞĮŶĚŝŶŐƐŽĨ'ƵŶĚĞƌŵĂŶ͕;ϭϵϴϬͿǁŚŽǁĂƐĂďůĞƚŽŝƐŽůĂƚĞďŽƚŚ
Klebsiella and pseudomonas species, as well as sporforming bacteria and molds  
from aerosols of the ventilation systems. 
The dominant Micrococci isolated from air in poultry farms were 
Micrococcus luteus, ϯϳ͘ϭϰйƚĂďůĞ No (ϭϬͿ͘ 
Staphylococcus aruicularis, Staphylococcus intermedius, and 
S.saccharolyticus showed high percentage among the Staphylococci isolates 
;ϭϴ͘ϭϴйͿ͘Staphylococcus epidermidis, S.schleiferi come in the second level with 
ĂƉĞƌĐĞŶƚĂŐĞŽĨϭϮ͘ϭϮйĨŽƌĞĂĐŚŽƌŐĂŶŝƐŵ͘ Staphylococcus aureus, S.capitis, 
S.warneri, S.caseolyticus and S.lugdunaensis was the least among the isolates 
ŽĨƚŚŝƐŐƌŽƵƉǁŝƚŚĂƉĞƌĐĞŶƚĂŐĞŽĨϯ͘Ϭϯй͘DŽƐƚŽĨƚŚĞƐĞĂƌĞƉĂƚŚŽŐĞŶŝĐŽƌ
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opportunistic organisms ,and can play a role in disease occurrence among the 
flocks and human, this agrees with what has been stated by Hugh – Jones 
;ϭϵϳϯͿ͕ that Indoor transmission of diseases between animals by aerosols is 
well established for Newcastle disease, Rift Valley fever, Venezuelan equine 
encephalitis, and similar diseases. Indoor processing of animal products can 
generate high concentrations of microbial aerosols that may contain organisms 
with potentially significant adverse effects on human health. 
Among the Gram negative bacteria isolated from the studied farms, 
Escherichia coli ƐŚŽǁĞĚƚŚĞŚŝŐŚĞƐƚƉĞƌĐĞŶƚĂŵŽŶŐƚŚŝƐŐƌŽƵƉ;ϯϴ͘ϰϲйͿ͕ǁŚŝůĞ
the other types showed varied percentage of isolation, as Klebsilla pneumonae 
;ϳ͘ϲϵйͿ. Enterobacter spp ͘;ϭϱ͘ϯϴйͿ͕ Proteus valgaris ;ϭϱ͘ϯϴйͿ͕Proteus 
mirabilis  ;Ϯϯ͘ϬϴйͿ͘ 
Streptococci were very rare among the total bacterial isolates, with a 
percentage of (Ϭ͘ϴϮй) which is negligible, while the percentage of Aerococcus 
spp. was relatively low (ϯ͘ϯϬй) 
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RECOMMENDATIONS 
 
   ϭ͘^ĞƉĂƌĂƟŽŶŽĨƉŽƵůƚƌǇĨĂƌŵƐĨƌŽŵŽƚŚĞƌĂŶŝŵĂůƐ͘ 
Ϯ͘/ŶĐƌĞĂƐĞƚŚĞĂǁĂƌĞŶĞƐƐŽĨǁŽƌŬĞƌƐĂďŽƵƚƚŚĞŝŵƉŽƌƚĂŶĐĞŽĨƐĂŶŝƚĂƟŽŶ
and hygiene. 
ϯ͘WĞƌŝŽĚŝĐĐŚĂnge of litter to avoid accumulation of microorganisms. 
ϰ͘WƌĞǀĞŶƟŽŶŽĨĨĂrms from outdoor environmental contaminants. 
ϱ͘ More studies should be done to clear the role of fungi. 
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CONCLUSION 
 
This study showed that all types of farm systems sampled had high level 
of  microorganisms, as the total plate count was found to be uncountable for 
both systems. 
Gram positive Bacilli were the dominant microorganisms isolated from 
the air samples, while the Gram – ve bacilli were the least isolated ones. 
The surrounding environment in all farms seemed to play an important 
role as a source of air contamination, as all the areas around the farms were of 
poor sanitation. 
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The farm hygiene was found to be poor, with the lack of regular 
schedule for litter change and removal, which might aid in microorganisms 
accumulation inside the farm. 
The presence of animals other than poultry in the same farm might 
attribute to the heterogeneous microorganisms encountered in the tested 
samples. 
The poor knowledge of the personnel in charge of these farms also can 
be one of the factors that increased the level of bacterial contamination in 
these farms.  
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